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DETAILED ACTION 

1 . The amendment filed March 28, 2008, has been received and entered. Claims 1-45 are 
pending. 

Response to Amendment 

2. The rejection of claims 3-15, 18-30, and 33-45 under 35 U.S.C. § 1 12, second paragraph, 
is withdrawn in view of applicant's amendments. 

3. The rejection of claims 3 1-45 under 35 U.S.C. § 101 is withdrawn in view of applicant's 
amendments. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1-45 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 (JSC § 102 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. Claims 1-12, 16-27, and 31-42 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Munehiro Takimoto and Kenichi Harada, "Partial Dead Code Elimination Using Extended 
Value Graph," 1999, Springer- Verlag, Lecture Notes in Computer Science, vol. 1694, proc. Of 
the 6th Int'l Symposium on Static Analysis, pp. 179-193 (prior art of record; herinafter 
"PDE1999"). 

Regarding claim 1, PDE1999 discloses: 
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grouping together a plurality of basic blocks of the subject program code to form a group 
block (see, e.g., section 2, describing representing programs as a control flow graph over a set of 
basic blocks); 

decoding the plurality of basic blocks of the subject program code in the group block 

(Id.); 

generating an intermediate representation from said plurality of basic blocks of the 
subject program code in the group block, wherein the intermediate representation comprised 
nodes and links arranged as a directed acyclic graph representing expressions, calculations and 
operations performed by the subject program code, including one or more nodes representing a 
register definition by the subject program code (Id.); 

performing a partial dead code elimination optimization on said intermediate 
representation to generate an optimized intermediate representation, wherein the partial dead 
code elimination optimization traverses the intermediate representation to create a liveness 
analysis indicating when the register definition represented by the one or more nodes is a 
partially dead register definition which is live in one path and dead in another path through the 
group block (see, e.g., section 4.2); 

generating target code from said optimized intermediate representation (see, e.g., section 

6); and 

executing said target code on said target computing system (see, e.g., section 6). 

Regarding claim 2, PDE1999 further discloses the partial dead code elimination 
optimization being performed on the one or more of the basic blocks in the group block which 
end in non-computed branches or computed jumps (see, e.g., section 4.2). 
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Regarding claim 3, PDE1999 further discloses the step of performing the partial dead 
code elimination comprising: 

identifying the partially dead register definitions within the one or more basic blocks in 
the group block ending in non-computed braches or computed jumps (see, e.g., section 4.2); 

marking child nodes of the one or more nodes relating to the identified partially dead 
register definitions to produce a set of partially dead nodes (see, e.g., section 4.2); and 

performing a code motion optimization algorithm to generate an optimized intermediate 
representation providing an optimized order for generating target code with reference to the set 
of partially dead nodes (see, e.g., section 4.2). 

Regarding claim 4, PDE1999 further discloses the partially dead register definition 
identifying step comprising: 

for a register definition in the respective basic block, performing liveness analysis of said 
register definition in successor basic blocks containing destinations of said non-computed 
branches or computed jumps (see, e.g., section 4.2); and 

identifying said register definition as being partially dead if said register definition is 
dead in at least one successor basic block and live in at least one other successor basic block 
(see, e.g., section 4.2). 

Regarding claim 5, PDE1999 further discloses forming a set of identified partially dead 
register definitions (see, e.g., section 4.2). 

Regarding claim 6, PDE1999 further discloses applying a recursive marking algorithm to 
identify partially dead child nodes in the intermediate representation of the one or more nodes 
representing the identified partially dead register definitions (see, e.g., section 4.2). 
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Regarding claim 7, PDE1999 further discloses the recursive marking algorithm 
identifying a node in the intermediate presentation as a partially dead child node by ensuring that 
the node is not referenced by either a live node or a node relating to a live register definition (see, 
e.g., section 4.2). 

Regarding claim 8, PDE1999 further discloses the recursive marking algorithm 
identifying partially dead child nodes as those nodes which are only referenced in the 
intermediate representation by other partially dead nodes or partially dead register definitions 
(see, e.g., section 4.2). 

Regarding claim 9, PDE1999 further discloses the recursive marking algorithm including 
the steps of: 

determining a dead count for a child node, wherein the dead count is the number of 
partially dead nodes referencing the child node in the intermediate representation (see, e.g., 
section 4.2); 

determining a reference count for the child node, wherein the reference count is the 
number of references to the child node in the intermediate representation (see, e.g., section 4.2); 
and 

identifying a child node as a partially dead when its dead count equals its reference count 
(see, e.g., section 4.2). 

Regarding claim 10, PDE1999 further discloses the recursive marking algorithm further 
recursively identifying whether the child nodes of identified partially dead child nodes are also 
partially dead (see, e.g., section 4.2). 
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Regarding claim 11, PDE1999 further discloses the code motion optimization algorithm 
comprising: 

for each identified partially dead register definition, 

determining a path of nodes in the intermediate representation for said partially dead 
register which are live (see, e.g., section 4.2), 

discarding the nodes in the intermediate representation for said partially dead register 
definition which are dead (see, e.g., section 4.2), and 

determining partially live paths of nodes in the intermediate representation for said 
partially dead register definition and moving corresponding nodes into said partially live paths, 
where the nodes in the partially live paths are partially dead nodes, further wherein a partially 
live path of nodes exists for each respective branch or jump (see, e.g., section 4.2). 

Regarding claim 12, PDE1999 further discloses each node in the intermediate 
representation including an associated variable which identifies with which partially live path of 
nodes it is associated (see, e.g., section 3). 

Regarding claims 16-27 and 31-42, these are computer-readable storage media and 
computer apparatus versions of the claimed methods discussed above (claims 1-12). The use of 
such computer-readable storage media and computer apparatuses is inherent in implementing the 
system disclosed in PDE1999 (see, e.g., section 6, describing experimental results), and all other 
limitations have been addressed as set forth above. 

Claim Rejections - 35 USC §103 
7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 14, 15, 29, 30, 44, and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over PDE1999, as applied above to claims in view of Alfred v. Aho, et al, 
"Compilers: Principles, Techniques, and Tools," 1988, Addison-Wesley, pp. 554-555 
(hereinafter "Aho 1988"). 

Regarding claims 14 and 15, although PDE1999 fails to expressly disclose the code 
motion optimization algorithm further preventing consecutive load and store operation in the 
intermediate representation from being moved into one of the partially live paths or performing a 
load-store aliasing optimization, Ahol988 teaches that it is known during code optimization to 
remove redundant loads and stores (p. 554 ("Redundant Loads and Stores")), and therefore, it 
would have been obvious to one of ordinary skiull in the art at the time the invention was made 
to incorporate such a known optimization to gain its additional benefits. 

Regarding claims 29, 30, 44, and 45, these are computer-readable storage media versions 
of the claimed methods discussed above (claims 14 and 15). The use of such computer-readable 
storage media and computer apparatuses is inherent in implementing the system disclosed in 
PDE1999 (see, e.g., section 6, describing experimental results), and all other limitations have 
been addressed as set forth above. Therefore, for reasons stated above, such claims also would 
have been obvious. 
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Allowable Subject Matter 

9. Claims 13, 28, and 43 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Eric B. Kiss whose telephone number is (571) 272-3699. The 
Examiner can normally be reached on Tue. - Fri., 7:00 am - 4:30 pm. The Examiner can also be 
reached on alternate Mondays. 
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If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Tuan Dam, can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Eric B. Kiss/ 
Eric B. Kiss 

Primary Examiner, Art Unit 2192 



